Acidosis potentiates oxidative neuronal death by multiple mechanisms.
Both acidosis and oxidative stress contribute to ischemic brain injury. The present study examines interactions between acidosis and oxidative stress in murine cortical cultures. Acidosis (pH 6.2) was found to potentiate markedly neuronal death induced by H2O2 exposure. To determine if this effect was mediated by decreased antioxidant capacity at low pH, the activities of several antioxidant enzymes were measured. Acidosis was found to reduce the activities of glutathione peroxidase and glutathione S-transferase by 50-60% (p < 0.001) and the activity of glutathione reductase by 20% (p < 0.01) in lysates of the cortical cultures. Like acidosis, direct inhibition of glutathione peroxidase with mercaptosuccinate also potentiated H2O2 toxicity. Because acidosis may accelerate hydroxyl radical production by the Fenton reaction, the effect of iron chelators was also examined. Both desferrioxamine and N,N,N',N'-tetrakis(2-pyridylmethyl)ethylenediamine, two structurally different iron chelators, significantly reduced H2O2-induced neuronal death under both pH 7.2 and pH 6.2 conditions. These results suggest that the increased cell death produced by severe acidosis during cerebral ischemia may result in part from exacerbation of oxidative injury. This exacerbation may result from both impaired antioxidant enzyme functions and increased intracellular free iron levels.